Human cytochrome P450 1A1 is a novel target gene of liver X receptor α.
Cytochrome P450 (CYP) 1A1 is involved in the metabolic activation of polycyclic aromatic hydrocarbons (PAHs) and is induced by several compounds, including PAHs. The induction of CYP1A1 mediated by the aryl hydrocarbon receptor (AhR) has been well investigated; however, little has been reported on the mechanisms of CYP1A1 induction mediated by factors other than AhR. In this study, we investigated the involvement of liver X receptor alpha (LXRα) in the induction of CYP1A1. TO-901317, an LXRα ligand, induced CYP1A1 mRNA in a dose-dependent fashion. Luciferase reporter assays using HepG2 cells showed that TO-901317 was capable of activating the promoter of the CYP1A1 gene and that a direct repeat 4 (DR4) motif located in a region from -452 to -467 was required for the induction of CYP1A1 through LXRα. Specific binding of LXRα to this DR4 motif was confirmed by gel shift and chromatin immunoprecipitation assays. Co-treatment of HepG2 cells with TO-901317 and 2,3,7,8-tetrachlorodibenzo-p-dioxin, a typical AhR ligand, caused the synergistic induction of CYP1A1 mRNA. Thus, we propose that the expression of CYP1A1 is regulated by LXRα as well as by AhR, suggesting that exposure to both LXRα and AhR ligands can result in the alteration of individual susceptibility to environmental carcinogens metabolically activated by CYP1A1.